Aim. To demonstrate our experiences of thrombolytic therapy in acute ischemic stroke. Subjects and Methods. Patients with ischemic stroke treated with rt-PA, admitted at the Department of Neurology, Tuzla, Bosnia and Herzegovina, in the period between April 1, 2008, and December 31, 2012, were included. Results. Between April 2008 and December 2012, intravenous rt-PA was given to 87 patients with acute ischemic stroke, which represents 3.2% of patients with acute ischemic stroke admitted to our department in that period. Hypertension was the leading stroke risk factor. The mean NIHSS score before thrombolysis was 12 (range 4-21). Large artery arteriosclerosis was the most common stroke etiology. The mean door-to-needle time was 72 minutes and onset-toneedle time 152 minutes. Half of patients (44/87) had a significant improvement within the first 24 hours. Parenchymal hemorrhage occurred in 5 patients (6%) and was fatal in two cases. At 3-month follow-up, 45% of patients (39/87) had good outcome (mRS 0 or 1). Sixteen patients were dead at 3 months, and mean baseline stroke severity was significantly higher in patients who died (NIHSS 16.5 versus 11, = 0.003). Conclusion. The number of patients with acute ischemic stroke treated using rt-PA in the Department of Neurology, Tuzla, is lower than in developed countries. Thrombolytic therapy is safe and leads to favorable outcome in half of the patients.
Introduction
Thromboembolic occlusion of an artery leading to the brain or in the brain is a major cause of ischemic stroke. The size and site of the occlusion and the efficiency of compensatory flow through collateral arteries determine the amplitude and extension of the drop in the blood flow. Reperfusion should be done as early as possible to avoid cerebral lesion and complications caused by ischemic injury to the blood vessel walls and blood-brain barrier.
Thrombolysis with intravenous recombinant tissue plasminogen activator (rt-PA) is the first evidence based treatment for acute ischemic stroke, which aims to reduce the cerebrovascular lesion. Intravenous rt-PA given within 3-4.5 hours after the onset of acute ischemic stroke in the territory of the middle cerebral artery significantly increases the proportion of patients left without handicap and without dependency after 3 months [1] . In the European Union, rt-PA was approved in 2002 and has been used widely since then [2, 3] .
We present our results of thrombolytic therapy in acute ischemic stroke reffering to demographic information, time parameters, and clinical outcome.
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protocol for the intravenous thrombolysis in acute ischemic stroke corresponding with SITS-MOST protocol. Thus, rt-PA was administered in a dose of 0.9 mg/kg body weight (maximum dose 90 mg), with 10% given as a bolus followed by delivery of the remaining 90% as a constant infusion over a period of 60 minutes.
Computed tomography of the brain was performed for all patients prior to treatment and 24 hours after thrombolysis. The performance of other diagnostic studies to determine stroke etiology was scheduled by treating neurologist. Records were reviewed to obtain demographic information, stroke risk factors, and time parameters. Stroke subtype was determined according to Treatment of Acute Stroke Trial (TOAST) criteria [4] . Stroke severity was measured by the National Institutes of Health Stroke Scale (NIHSS) before thrombolysis, 1 and 24 hours after treatment, and 7 days and at one month after the stroke onset.
Functional outcome was assessed by modified Rankin Scale (mRS) at three months after stroke onset. A good outcome was defined as an mRS of 0 and 1, a moderate outcome as an mRS of 2 and 3, and a poor outcome as an mRS of 4 and 5. The study was approved by the Ethics Committee of our University Clinical Center.
For the statistical analysis EpiInfo 8.0 software package was used.
Results
Between April 2008 and December 2012, intravenous rt-PA was given to 87 patients with acute ischemic stroke, which represents 3.2% of patients with acute ischemic stroke admitted to our department in that period (2667 patients). Baseline characteristics of the patients treated with thrombolytic therapy are given in Table 1 . The mean age was 64 years (range 43-83), and two-thirds of the patients were males. Hypertension was the leading stroke risk factor, followed by smoking and diabetes. The mean NIHSS score before thrombolysis was 12 (range 4-21), implying an overall moderate stroke severity. Large artery arteriosclerosis was the most common stroke etiology.
The detailed logistics and timing of triage and treatment are summarized in Table 2 . The mean onset-to-door time was 80 minutes, door-to-CT time 45 minutes, door-to-needle time 72 minutes, and onset-to-needle time 152 minutes.
The mean changes in NIHSS after thrombolytic therapy are given in Table 3 . Immediately after thrombolysis the mean NIHSS score was lower for 3 pts. and 5 pts. 24 hours after thrombolytic therapy. Half of patients (44/87) had a significant improvement within the first 24 hours, defined by a decrease of ≥4 pts. on the NIHSS or complete recovery.
Parenchymal hemorrhage occurred in 5 patients (6%) and was fatal in two cases. Hemorrhagic transformation on CT was recorded in 10 cases (11%). Extracerebral bleeding complications occurred in 6 patients (7%): hematuria in 3 and gastrointestinal bleeding in 3 cases.
At 3-month follow-up, 45% of patients (39/87) had good outcome (mRS 0 or 1), and an analysis of independence (mRS 0-2) versus disability (mRS 3-5) or death showed that 56% of patients treated in our centre were independent in self-care (Figure 1 ). Sixteen patients (18%) were dead at 3 months. Causes of death were intracerebral hemorrhage in 2 patients, extent of initial stroke in 8, heart failure in 2, recurrent stroke in 1, myocardial infarction in 1, pulmonary embolism in 1, and pneumonia in 1 patient. Furthermore, mean baseline stroke severity was significantly higher in patients who died (NIHSS 16.5 versus 11, = 0.003).
Discussion
Intravenous rtPA for acute ischemic stroke has recently been approved for use in our country. We formed Stroke Unit in April 2007 at our department and applied first thrombolytic therapy one year after. In our study the leading risk factors are hypertension and smoking, which is similar to the studies of Roje-Bedeković et al. [5] and Campbell et al. [6] . In the study of Bogosavljevic et al. [7] distribution of risk factors is different than in our study, so that hyperlipoproteinemia is the leading risk factor followed by hypertension. In our study large artery arteriosclerosis was the most common stroke etiology, which is similar to the study of Roje-Bedeković et al. [5] and Litwin et al. [8] , while cardioembolic stroke was the most common in the study of Bogosavljevic et al. [7] and Chapman et al. [9] . Tuzla Canton counts around 500 000 citizens and our department is the only one which hospitalizes stroke patients and applies thrombolytic therapy in this canton. Onset-todoor time in the patients treated with thrombolytic therapy in our study is somewhat different in comparison with the results of our neighbors [5, 7] . One reason can be that some of municipalities in our Canton are very far from the clinic. Furthermore, patients and their families very often do not recognize the symptoms of stroke and do not go immediately to the first medical institution. We have initiated strategies to shorten the time to arrival at our department, including upgraded priority for ambulance response and stroke transfer combined with educational programs for local emergency physicians and nurses.
Our results showed that onset-to-needle time is similar to neighboring countries [5, 7] . Our hospital is very well organized but some departments (Department of Biochemistry and Transfusion) are working on standby basis which slows down providing results. Our main goal in future will be to improve these shortages and as result we will have shorter door-to-needle time. The study of Mikulík et al. [10] showed that patients with longer door-to-needle time, in 60minute increments, had less chance of achieving a modified Rankin Scale score of 0 to 1 at 3 months. According to the our results, almost half of patients showed significant improvement within 24 hours from applying thrombolytic therapy, which is similar to studies based on the same design [5, 7, 8, 11] .
Parenchymal hemorrhage was present as one of complications in thrombolytic therapy which was present in 6% of our patients, as well as hemorrhagic transformation in 11%, which is similar to the results of others studies [2, 7, 12] . However, in Canadian and Poland studies the incidence of hemorrhagic complications was smaller [8, 9] .
The available data show that treatment with iv rt-PA is associated with a 30% relative risk reduction of death or disability at 90-day follow-up [13] . The results of the SITS-MOST registry show that 54% of patients treated with rt-PA achieve favourable functional outcome with an mRS of 0-2 (2). Our results are very similar, as 56% of patients had favourable outcome at 3 months. At the other hand, 3-month fatality in our study (18%) is higher than in the SITS-MOST registry, as well as in the studies of our neighbors [2, 5, 7] . We think the reason for this can be high average of NIHSS at the onset of stroke and the relatively large number of our patients with severe stroke, who had NIHSS ≥ 15 (30%).
In spite of very promising results, intravenous thrombolysis can be given only to a small number of patients. We wish to emphasize that these are only the results from our department, not at the national level. Bosnia and Herzegovina is one of the few countries in Europe that does not have formed Stroke Registry yet, primarily because of the political situation. Therefore, we are limited in participation in multicenter studies. With this study we want to show that we are working according to established protocols and show that our results are similar to the results of other countries despite the aforementioned shortcomings.
